a2 United States Patent
Kikuchi et al.

US009510736B2

US 9,510,736 B2
Dec. 6, 2016

(10) Patent No.:
45) Date of Patent:

(54) STEREOSCOPIC ENDOSCOPE DEVICE
HAVING MECHANISM THAT CHANGES AN
ANGLE BETWEEN OPTICAL AXES OF TWO
IMAGING SENSORS

(71)  Applicant: OLYMPUS CORPORATION, Tokyo
(P

(72) Inventors: Satoru Kikuchi, Tokyo (JP); Hiroyoshi
Kobayashi, Tokyo (JP); Hiromu Ikeda,
Tokyo (JP); Osamu Konno, Saitama
(IP); Shinya Fukushima, Tokyo (JP)

(73) Assignee: OLYMPUS CORPORATION, Tokyo
(IP)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 302 days.

(21) Appl. No.: 14/247,787

(22) Filed: Apr. 8, 2014

(65) Prior Publication Data
US 2014/0221748 A1 Aug. 7, 2014

Related U.S. Application Data

(63) Continuation of application No.
PCT/IP2012/076871, filed on Oct. 11, 2012.

(30) Foreign Application Priority Data
Oct. 14, 2011 (IP) coeovreerverivecrcccrnen 2011-227099
(51) Imt.CL
A61B 1/05 (2006.01)
A61B 1/06 (2006.01)
(Continued)
(52) US. CL

CPC ... AG1B 1/00193 (2013.01); A61B 1/00006
(2013.01); A61B 1/00096 (2013.01);

(Continued)

(58) Field of Classification Search
CPC ... A61B 1/00193; A61B 1/00006; A61B 1/05;
A61B 1/0676; A61B 1/00183; G02B
23/2484; GO2B 23/2415

(Continued)

(56) References Cited
U.S. PATENT DOCUMENTS

3,520,587 A *  7/1970 Teruo ................ A61B 1/00165
348/45
5,976,076 A * 11/1999 Kolff .................. A61B 1/00177
600/111

(Continued)

FOREIGN PATENT DOCUMENTS

Jp 6-261860 A 9/1994
Jp H08-94966 A 4/1996
(Continued)

OTHER PUBLICATIONS

International Search Report dated Jan. 15, 2013 issued in PCT/
JP2012/076871.

(Continued)

Primary Examiner — John P Leubecker
(74) Attorney, Agent, or Firm — Scully, Scott, Murphy &
Presser, P.C.

(57) ABSTRACT

An appropriate stereoscopic image of a subject is readily
acquired. Provided is a stereoscopic endoscope device
including two image capture elements spaced apart from
each other and disposed at a distal end of an insertion section
to be inserted into a subject; an angle changing mechanism
that changes a relative angle between optical axes of the
image capture elements; a distance sensor that detects the
distance from the image capture elements to the subject; and
a controller that controls the angle changing mechanism on
the basis of the distance detected by the distance sensor.
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